Total dry matter accumulation and dry matter distribution was affected by N source in both cultivars, but the cultivars differed in how dry matter was partitioned between the shoot and root as well as within the shoot. The activity of SPS was correlated positively with total dry matter accumulation which suggested that SPS activity is related to plant growth rate. The results suggested that photosynthate partitioning is an important but not an exclusive factor which determines whole plant dry matter distribution.
effects on photosynthetic rates were observed, NO3 -supplied plants in both cultivars had lower starch accumulation rates than Nrdependent plants. Leaf extracts of NO -supplied plants had higher activites of sucrose phosphate synthase (SPS) and cytoplasmic fructose-1,6-bisphosphatase (FBPase) than N-dependent plants. The variation in starch accumulation was correlated negatively with the activity of SPS, but not the activity of FBPase, UDP-glocose pyrophosphorylase, or ADP-ghu cose pyrophosphorylase. These results suggested that starch accumulation is biochemically controlled, in part, by the activity of SPS. Leaf starch content at the bing of the photoperiod was lower in NO3--supplied plants than N-dependent plants in both cultivars which suggested that net starch utilization as well as accumulation was affected by N source.
Total dry matter accumulation and dry matter distribution was affected by N source in both cultivars, but the cultivars differed in how dry matter was partitioned between the shoot and root as well as within the shoot. The activity of SPS was correlated positively with total dry matter accumulation which suggested that SPS activity is related to plant growth rate. The results suggested that photosynthate partitioning is an important but not an exclusive factor which determines whole plant dry matter distribution.
Understanding how photosynthate partitioning is regulated is of present interest because of the possible relationship between photosynthate partitioning and plant growth. Starch and sucrose are the primary end products of photosynthesis in many species and the synthesis requires the coordination of chloroplastic and cytoplasmic events (2, 15) linked via the chloroplastic phosphate translocator (10) .
The pathways of sucrose and starch formation are interdependent as they compete for the pool of triose phosphates produced by the Calvin cycle. A consequence of this complex interdependence is that sucrose formation in the cytoplasm and starch formation in the chloroplast are reciprocally related (12) . Thus, it appears that factors which regulate sucrose formation can also influence starch formation. The The relationship between photosynthate partitioning and plant growth is not fully understood, but studies with soybeans have indicated that increased starch accumulation is associated with increased shoot:root ratios (4). Thus, the partitioning of carbon during photosynthesis could be related to the partitioning of dry matter within the plant, which has been shown to be affected by genetic (8) , environmental (4, 20) , and nutritional (3, 18) factors. These factors could affect photosynthate partitioning as well as dry matter partitioning.
In separate studies with soybeans, the partitioning of whole plant dry matter (18) and the partitioning of carbon, between starch and sucrose in mesophyll cells (12) kinase/glucose-6-P dehydrogenase as previously described (13) .
Enzyme Extraction and Assays. Leaf tissue was extracted with buffer (8 ml/g fresh weight) for 30 s using a Brinkman Polytron homogenizer. The grind medium contained 50 mM Hepes-NaOH (pH 7.5), 5 SPS was assayed by measuring fructose-6-P dependent sucrose-P (+ sucrose) formation from UDPG. The assay mixture (70 Ml) contained 7.5 mm UDPG, 7.5 mm fructose-6-P, 15 mM MgCl2, 50 mM Hepes-NaOH (pH 7.5), and an aliquot of leaf extract. Mixtures were incubated at 25C for 10 min and were terminated by addition of 70 Ml 1.0 N NaOH. Unreacted fructose-6-P was destroyed by heating the mixtures in a boiling waterbath for 10 min. After cooling, 0.25 ml of 0.1% (w/v) resorcinol in 95% ethanol and 0.75 ml of 30% HCI were added, and the mixture was incubated at 80°C for 8 min (16) . The tubes were cooled to room temperature and the A520 was measured.
Cytoplasmic FBPase was assayed spectrophotometrically by measuring fructose-1,6-bisphosphate-dependent fructose-6-P formation under conditions which substantially inhibited chloroplast FBPase activity. The assay mixture (1.0 ml) contained 50 mM Hepes-NaOH (pH 7.0), 5 mm MgCl2, 0.1 mM FBP, 0.2 mM NADP+, 2 units each of phosphoglucoisomerase and glucose-6-phosphate dehydrogenase, 1 unit of gluconate 6-P dehydrogenase, and an aliquot of leaf extract. Production of NADPH was monitored at 340 nm and 25C.
UDPG pyrophosphorylase was assayed by measuring PPidependent glucose-i-P production using a continuous spectrophotometric procedure. The assay mixture (1.0 ml) contained 50 mM Hepes-NaOH (pH 7.5), 5 mM MgCl2, 5 mM UDPG, 2 mM PPi, 15 units phosphoglucoisomerase, 5 units glucose-6-P dehydrogenase, 1 unit gluconate 6-P dehydrogenase, and an aliquot of leaf extract. The reaction was initiated with the leaf extract and the production of NADPH was monitored at 340 nm and 25°C.
ADPG pyrophosphorylase was assayed by measuring PPi dependent glucose-I-phosphate production using a continuous spectrophotometric assay. The assay mixture (1.0 ml) contained 50 mM Hepes-NaOH (pH 8.0), 5 Total dry matter accumulation and SPS activity were affected by N-source in both cultivars. As a result, the activity of SPS in leaf extracts was correlated positively with total dry matter accumulation in both cultivars (r = 0.80, r = 0.78; Fig. 3 ). These results suggested that SPS activity was correlated with growth rate in these cultivars.
Although total dry matter accumulation was similar in Ransom and Tracy; the two cultivars differed in how dry matter was partitioned within the plant (Table III) . Cultivar and N-source affected shoot:root ratios which were higher for Tracy as compared to Ransom for all N-treatments. Plants supplied NO3-had the highest shoot:root ratios in both cultivars. Not only were differences in dry matter distribution between the shoot and root observed, but also differences in the partitioning of dry matter within the shoot. Leaf:(stem + petiole) ratios were higher in Tracy than in Ransom for all N-treatments and with Tracy, plants supplied NO3-had higher leaf:(stem + petiole) ratios than plants inoculated with either Rhizobium strain. Leaf:(stem + petiole) ratios were not affected by N-source in Ransom. Together, these results suggested that soybeans grown under these conditions responded to supplemental NO3-, in part, by increased shoot:root ratios, but in one cultivar (Tracy) the increase (12, 19 (Fig. 3) , the activity of SPS appears to be closely associated with plant growth.
Nutitinal Effects on Photoynthate Partitioning and SPS Activity. Previously, it was reported that the partitioning of photosynthetically fixed carbon into starch was geater inmesophyll cells isolated from leaves ofNOj-supplied plants than cells from nodulated plants (12) . In the present study, nodulate pants had higher rates of starch accumulation and lower levels of SPS activity than N03-supplied plants. At 
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